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Sefior Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 14.156300

Asunto : Oposicion a la solicitud de patente de Invencién titulada
“COMPOSICIONES DERIVADAS DE LA QUITOSANA”

Solicitante : IMMUNOPHOTONICS, INC.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 710 del 31 de octubre de 2014

Yo, ELIANA ISAURA MORENO BOHORQUEYZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo Superior de
la Judicatura, en mi condicion de apoderada de la sociedad PROCAPS S.A. conformada
bajo las leyes de la Republica de Colombia y domiciliada en la ciudad de Barranquilla,
Colombia, atentamente manifiesto que estando dentro del término de ley y por orden
expresa de mi representada, presento oposicion a la concesion del registro de la Patente de
Invenciéon titulada “COMPOSICIONES DERIVADAS DE LA QUITOSANA”, cuyo
titular IMMUNOPHOTONICS, INC., y pido a Usted declarar fundada esta oposicion y

en consecuencia negar el registro de la patente solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la CAN,
estando dentro del ®rmino estipulado por la ley, manifiesto el legitimo interés de nuestra
representada para oponerse al registro de la patente de la referencia, atendiendo a que la

solicitud pretendida no cumple con los requisitos dispuestos en la ley como se analizara

Carrera 13 Ne 119.95, Of 104 Tel (571)2131213-62050 21 - Fax (571)6 1219 79
Email: negocios@optimum-co.com - www.optimum-co.com
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mas adelante y de ser concedida afectaria directamente la comercializacion de algunos
productos de mi representada, que contienen, en particular CHITOSAN. Por lo tanto,
solicito respetuosamente a ese Despacho se sirva tener en cuenta la presente oposicidn

dentro del tramite administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue presentada el 18 de julio de 2014,

‘ reivindicando prioridad bajo la solicitud US 61/588.783 del 2012.01-20; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 710 del 31 de
octubre de 2014, cuya publicacion internacional corresponde a la W02013/109732
del 201307-25.

2.2.1a solicitud colombiana 14.156300 objeto de la presente oposicion se refiere a
compuestos farmacéuticos que comprenden compuestos derivados de quitosana
empleados para el tratamiento de neoplasmas, como por ejemplo, neoplasmas malignos

del pulmon, tiroides y rifion, y otros tipos de neoplasmas malignos, y otros trastornos

médicos.
2.3.En primera instancia, se debe advertir que las reivindicaciones 9a 11 y 13 se refieren a

usos y métodos de tratamiento y no solo a la composicién farmacolégica o a un método
. de fabricacion mediante la cual se obtenga un producto tangible y segtn la legislacion,
decision 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros
otorgardn patentes para las invenciones, sean de producto o de procedimiento (...)”, los usos no
estan contemplados como patentables; y, Articulo 20.- “No serdn patentables (..) d) los
métodos terapéuticos o quinirgicos para el tratamiento humano o animal, ast como los métodos de
diagndstico aplicados a los seres humanos o a animales”. Solo seran patentables los productos
o procedimientos. Por lo tanto a luz de la norma, dicha materia referente métodos de

tratamiento no seria patentable.
2.4 Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o

procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan mnivel
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inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones objeto de
patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de
prioridad de esta solicitud se encuentran los siguientes documentos que afecta la

patentabilidad de la presente solicitud:
e D1:US5863554 publicada el 26 de enero de 1999.

2.5.Ahora bien, el documento D1, se refiere a un sistema de liberacion de farmacos,
especialmente para la cavidad nasal. Particularmente D1 en la columna 7, lineas 35-46,
columna 8, linea 36-columna 16, linea 59, define microesferas de quitosan y su
preparacion. Segun D1, el farmaco a administrar a una superficie mucosa en el tracto
gastrointestinal, el ojo, el tracto genital o de la nariz o de los pulmones podrian ser
administrados como una solucion viscosa, una suspensién o un polvo, junto con un
material para mejorar la biodisponibilidad o mas preferiblemente deberia ser
administrada en la forma de una particula coloidal que comprende un sistema de
microesferas. La ventaja de utilizar sistemas de microesferas bioadhesivas para la
administracion a la superficie mucosa es que tales sistemas deben permitir un petiodo
de contacto mas largo, especialmente si las microesferas son de degradacion lenta. Esto
es particularmente cierto para la administracion nasal de medicamentos contenidos en
microesferas producidas a partir de materiales naturales tales como albumina, gelatina y
especialmente almidon. De igual manera, as microesferas pueden incluir caseina,
dextranos, alginato, colageno, quitosano. En la presente invencion se emplean agentes
potenciadores para aumentar la biodisponibilidad del farmaco. Entre los agentes
potenciadores apropiados para uso en la presente invencién  incluyen
fosfatidilgliceroles, lisofosfatidilgliceroles, lisolecitinas, quitosano y detergentes
biologicos incluidos en el Catilogo de SIGMA, 1988, paginas 316-321. De igual
manera, D1 en la columna 14, lineas 4349 se refiere explicitamente a una composicion
que comprende quitosan entrecruzado y un antigeno.

2.6.Como se evidencia, con base en las ensefianzas del documento D1, un experto en la
matetia puede llegar de manera evidente a composiciones de quitosan como las que se

definen el objeto sobre el cual busca proteccion en el capitulo reivindicatorio. Por lo
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tanto, este documento objeto de oposicion a la luz del documento D1 carecen

evidentemente de NIVEL INVENTIVO.

2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 14.156300 no puede pretender un monopolio por patente toda vez que lo

que pretende no cumple con dos de los tres requisitos necesarios para su proteccion.

2.8.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1 CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

‘ Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 20 de enero
de 2012, a partir de los documentos D1 y D2, un experto en la materia puede
llegar de manera evidente a compuestos farmacéuticos que comprenden
compuestos derivados de quitosana empleados para el tratamiento de
neoplasmas, como por ejemplo, neoplasmas malignos del pulmon, tircides y
1ifién, y otros tipos de neoplasmas malignos, y otros trastornos médicos, sobre
lo cual busca proteccion en el capitulo reivindicatorio.

‘ 2.8.2 CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes

para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrd anteriormente, algunas clausulas reclaman un método de
tratamiento y estos no son aplicables industrialmente porque primero no se
obtiene un producto o proceso; y segundo no es reproducible o repetible a
escala industrial. Por lo tanto, el objeto de la presente invencion referido a

métodos de tratamiento, no cumple con el requisito de la aplicacion industrial.
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2.9 Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién industrial.”.
La solicitud pretendida no cumple con dos de los tres requisitos de patentabilidad.

2.10 Por tode lo anterior, atentamente solicito a usted que se sitva declarar fundada
“COMPOSICIONES DERIVADAS DE LA QUITOSANA” cuyo titular
IMMUNOPHOTONICS, INC., solicitud Colombiana que aparecic publicada en
la Gaceta de la Propiedad Industrial N° 710 del 31 de octubre de 2014.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1:US5863554 publicada el 26 de enero de 1999.
4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:

4.1, Articulo 45 de la Decision 486 de la Comision del Acuerdo de Cartagena.

4.2.  En las demas normas concordantes.
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5. ANEXOS
Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

Documento que acredita al representante legal de PROCAPS S.A.

Recibo de caja del respectivo pago de tasa.

Rl

Copias de los documentos:

. e DI1: US5863554 publicada el 26 de enero de 1999.
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6. NOTIFICACIONES

Para efectos de notificaciones que debe hacer su Despacho, informo que mi
representada y la suscrita recibiremos notificaciones en la Secretaria de su Despacho o en

mis oficinas situadas en la Carrera 13 N° 119.95, Of. 104 de esta ciudad de Bogots.

Sefior director,

AP0 g

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela].
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ENHANCED UPTAKE DRUG DELIVERY
SYSTEM

This is a divisional of U.S. Ser. No. 08/412,094 filed Mar.
28, 1995, now U.S. Pat. No. 5,690,954, which is a continu-
ation of U.S. Ser. No. 08/142,844 filed Oct. 25, 1993, now
abandoned, which is a continuation of U.S. Ser. No. 07/865,
855 filed Apr. 9, 1992, now abandoned, which is a
continuation-in-part of U.S. Ser. No. 07/760,854 filed Sep.
17, 1991, now abandoned, which is a continuation of U.S.
Ser. No. 07/424,320 filed Nov. 20, 1989, now abandoned.
US. Ser. No. 07/424,320 claims priority under 35 U.S.C.
§119 to PCT GB88/00396 filed May 20, 1988.

FIELD OF THE INVENTION

The present invention relates to drug delivery systems and
more particularly to a system which enhances the uptake of
active drug material, particularly high molecular weight
materials, especially from the nasal cavity.

References will be made to technical papers and other
disclosures within this field which are included for purposes
of explanation.

European patent applications 023,359 and 122,023
describe a powdery pharmaceutical composition for appli-
cation to the nasal mucosa and methods for administration
thereof. The pharmaceutical composition allows polypep-
tides and derivatives thereof to be effectively absorbed
through the nasal mucosa. Similarly U.S. Pat. No. 4,250,163
describes a method for administering a medicament to the
nasal mucosa where the preferred composition has mucoad-
hesive properties. European Patent application 123,831 has
described how the use of biocompatible water soluble
amphiphilic steroids other than natural bile salts are capable
of increasing drug permeability across body surfaces to
include the nose. The German Patent 2620446 describes an
aqueous insulin preparation for nasal application containing
a penetration enhancer in the form of an amphoteric, anionic
or nonionic surface active agents, saponin, bile salts or
surfactin. European patent application 230,264 describes an
aqueous nasal drug delivery system for vaccines containing
a high molecular weight drug, a gelling agent (¢.g. hydroxy-
ethylcellulose) and in some cases other additives (e.g.
surfactants, glycerol, polyethyleneglycol).

None of the above patents and applications describes the
use of microspheres for nasal administration nor the com-
bination of a microsphere and an enhancing agent or other
adjuvants that would be expected to provide enhanced
bioavailability.

A microsphere preparation for nasal delivery has been
described in PCT/GB86/00721 however this refers to mate-
rials having ion exchange properties and for one specific
drug sodium chromoglycate for local effect rather than
delivery to the general circulation.

At the present time the nose is being proposed as an
alternative route for the delivery of drugs that will act within
the systemic circulation. Particular atiention is being
focused on products of biotechnology, namely the peptides
and proteins. Other drugs that are being suggested are those
that are poorly absorbed orally or are extensively metabo-
lised either in the gastro-intestinal tract itself or are sub-
jected to first pass metabolism in the liver.

Nasal delivery is considered to have promise for the
following reasons.

1. The nose has a large surface area available for drug

absorption due to the coverage of the epithelial surface
by numerous microvilli.
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2. The subepithelial layer is highly vascularized.

3. The venous blood from the nose passes directly into the
systemic circulation and therefore avoids the loss of
drug by first pass metabolism in the liver.

A wide variety of drugs has now been tested for bio-
availability after adninistration via the nasal route. Some
drugs appear to be absorbed effectively and show bioavail-
abilities comparable to the intravenous route. However,
most drugs show a low bioavailability when administered
intranasally, but there are exceptions. The natural steroid
progesterone is largely ineffective when administered orally.
When given by the nasal route it is absorbed effectively with
a bioavailabjlity similar to that for an intravenous injection;
the peak concentration appearing after approximately 6
minutes. If progesterone is given via the oral route then
published data suggest that the bioavailability is of the order
of 1.2% as compared to IV administration (1). The second
example is the beta-blocker propanolol. This drug is metabo-
lised extensively in the liver and possibly in the gut wall
when administered orally. When the drug is given intrana-
sally in a simple solution, plasma levels identical to intra-
venous administration can be obtained (2).

Insulin, a drug that has been studied extensively for
intranasal delivery, can be delivered across the nasal mem-
brane but the absorption efficiency is normally about 1.2%
of the administered dose. Absorption can be improved by the
use of so-called absorption enhancers. For example in a
study by Salzman insulin was administered in the presence
of a surfactant, Laureth 9 (3). Not only was a clear dose
response relationship obtained but also the peak level
appeared rapidly. The potency of the intranasal insulin was
approximately Yioth that of intravenous administered insu-
lin. Clearly if insulin can be delivered to patients in a safe
and reliable way by nasal administration then such systems
could have potential for administration with meals in type 1
diabetes.

Chien and Chang (4) have summarised the absorptive
capacity of the nasal routes for a variety of drug substances.
It will be noted that those materials of high molecular
weight, ie. peptides and proteins are normally poorly
absorbed via the nasal route. Also is noted the fact that most
of the compounds, both those with high and low absorption
efficiencies, show peak plasma levels within approximately
30 minutes. Thus absorption, whatever ils extent, appears to
be rapid but does not last for a particularly long time. This
indicates that the drug may either be removed from the site
of absorption or, if sufficiently labile, is degraded before
further absorption can occur,

Factors affecting systemic absorption of drugs from the nose

The rapid clearance of nasal sprays from the nose can
probably be considered to be a major factor in influencing
loss of drugs from potential absorption surfaces. In addition,
for the case of peptides and proteins, enzymatic degradation
of the drug and molecular size may also have a role in giving
low bioavailabilities.

Most workers in the field of nasal delivery have attempted
to overcome the problem of inefficient absorption of drugs
by using absorption enhancers ¢.g. in the form of bile salts
or surfactants to modify the properties of the nasal mucosa
thereby enhancing uptake. A typical example is the inves-

tigation described by Hanson et al (5) on the nasal delivery .

of the peptide salmon calcitonin. Here she showed clearly
that a significant increase in plasma calcitonin could occur
when the drug was given in combination with a surfactant.
Thus, without enhancer only trace amounts of calcitonin
appeared in the plasma whereas with enhancer involved the
AUC increased 10 fold. Similarly, the striking effect of
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increasing amounts of bile salt (sodium deoxycholate) on the
absorption of insulin has been well described by Gordon and
others (6).

Controlled release systems for the nose

Ium et al (7) have chosen microspheres made from
materials that are known to swell in contact with water to
form a gel-like layer with good bicadhesive properties.
Thus, due fo their adherence to the nasal mucosa they could
well modify clearance. The materials selected included
albumin, starch and the ion exchange material DEAE-
Sephadex. the size of the microspheres has been of the order
of 40-60 um in diameter.

The clearance of labelled microspheres from the nose has
been studied in human volunteers using the standard tech-
nique of gamma scintigraphy (7). The microspheres were
labelled with technetium-99m and applied to the nose in
powder form using a nasal insufflator. Liquid and powder
formulations were used as controls. The position of the
noses of the volunteers was held constant on the collimator
of the gamma camera using a specially designed template.
Scintiscans were obtained over a suitable time period and
regions of interest were created around the site of deposition
in the nasal cavity. The time-activity profiles showed clearly
that the nasal spray and powder formulations are cleared
quite rapidly (with a time for 50% clearance (Tggq,) of 15
minutes). [n contrast, the microsphere systems have a much
longer clearance time. After 3 hours about 50% of the
albumin and starch micro-spheres and 60% of the DEAE-
Sephadex microspheres still remain at the site of application.
The half-time of clearance from this initial deposition site
for DEAE-Sephadex microspheres were calculated to be
about 4 hours. At the present time we are exploring whether
these microsphere systems will provide an enhancement of
the bioavailability of selected drug substances to include
peptides and proteins. We expect that a decreased clearance
rate and the possible protection of labile drugs against
enzymatic attack will significantly increase absorption effi-
ciency.

In relation to controlled release systems and the nose it is
interesting to note that Nagai and colleagues (8) have been
able to increase the absorption of insulin after nasal appli-
cation to dogs by using a gelling formulation. Insulin was
mixed with a cellulosic material and Carbopol 934
(polyacrylic acid) and applied as a powder formulation.
Similarly, Morimoto and colleagues (9) have used a nasal
gel (once again polyacrylic acid) as a delivery system for
insulin and calcitonin in rats. A significant decrease in
plasma glucose levels obtained as compared to the normal
formulation indicated an increase in the absorption effi-
ciency.

A major problem in drug delivery is the effective absorp-
tion of high molecular weight materials such as proteins and
peptides across biological membranes. Normally such mol-
ecules are not taken up by the body if administered to the
gastrointestinal tract, to the buccal mucosa, to the rectal
mucosa, the vaginal mucosa or given as an intranasal
system.

As discussed above and by Chien and Chang (4) recent
studies with insulin have demonstrated that the absorption of
such a compound can be increased if it is given together with
a so-called absorption enhancer. These absorption enhancing
materials have included surfactants of the non-ionic type as
well as various bile salt derivatives. An increased perme-
ability of membranes in the presence of these types of
surfactant materials is not unexpected, indeed the literature
in the field of gastroenterology contains a wide range of such
absorption promoters. (For a review see Davis et al (10).
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However, such materials may not be acceptable for the
chronic administration of pharmacological agents because
of their irritant effects on membranes. This includes not only
the non-ionic variety of surface active agents but also bile
salts and bile salt derivatives (¢.g. fusidic acid).

It is an object of the present invention to provide a drug
delivery system which enhances delivery of high molecular
weight materials.

The present invention therefore provides a drug delivery '

system including an absorption-enhancing amount of non-
liquid microsphere particles containing a non-toxic physi-
ologically effective amount of active drug and including a
material associated with each particle, which material has
the property of increasing the bioavailability of the active
drug across a mucosal membrane.

Preferably the particles are administered in the form of a
powder by spraying and have bioadhesive properties.

The preferred materials for increasing the bioavailability
of the drug are phospholipids and lysophosphatidyl com-
pounds such as lysolecithin, lysophosphatidyl-
ethanolamine, lysophosphatidylglycerol, lysophosphatidyl-
serine, lysophosphatidic acid etc. Other phospholipid
compounds soluble in water can be expected to demonstrate
similar effects for example short chain phosphatidyl-
glycerol and phosphatidylcholine. A suitable concentration
is from 0.02 to 10%.

This material should not produce any problems in terms
of chronic toxicity because in vivo the material should be
non-irritant and/or rapidly metabolised to a normal cell
constituent that does not have any significant irritant effect.

Embodiments of the present invention will now be
described by way of example with reference to the accom-
panying drawings, in which:

FIG. 1 illustrates in graphicai form the effect of the use of
the bioavailability improving material on the uptake of a
drug in a first experiment;

FIG. 2 illustrates in graphical form the effect of the use of
the bioavailability improving material and the administra-
tion in the form of microspheres;

FIG. 3 illustrates in graphical form the effect of the use of
the material in a rat study experiment;

FIGS. 4 and 5 respectively show plasma glucose levels for
rabbits given intranasal doses of Zn and Na insulin;

FIG. 6 shows plasma glucose levels obtained for admin-
istration intranasally of insulin in different forms;

FIG. 7 shows corresponding curves for plasma insulin
levels;

FIG. 8 shows data from rat experiments with hGH given
intranasally;

FIG. 9 shows data from sheep experiments with hGH
given intranasally;

FIG. 10 shows mean % plasma glucose following admin-
istration of insulin with glycodeoxycholate alone and with
starch microspheres;

FIG. 11 shows the corresponding plasma levels for FIG.
10;

FIG. 12 shows the effect of administration of insulin
together with acyl-carnitine and starch microspheres on
plasma glucose;

FIG. 13 shows the effect of administration of insulin with
lysophosphatidylcholine-myristoyl alone and with starch
microspheres;

FIG. 14 shows the effect of administration of insulin with
lysophosphatidylglycerol alone and with starch micro-
spheres;

FIG. 15 shows the effect of administration of insulin with
chitosan alone and with starch microspheres;
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FIG. 16 shows the comparison of administration of insu-
lin with starch microspheres alone and together with
N-acetyl cysteine; and

FIG. 17 shows a similar comparison to FIG. 16 using
aprotinin.

The drug to be administered to a mucosal surface in the
gastrointestinal tract, the eye, genital tract or the nose or lung
could be administered as a viscous solution, a suspension or
a powder, together with a bioavailability improving material
or more preferably it should be administered in the form of
a colloidal particle comprising a microsphere system. The
advantage of using bioadhesive microsphere systems for
administration to the mucosal surface is that such systems
should allow a longer period of contact, especially if the
microspheres are slowly degrading. This is particularly true
for the nasal administration of drugs contained in micro-
spheres produced from natural materials such as albumin,
gelatin and especially starch.

In the present invention phospholipids and lysophosphati-
des such as lysoleuthin are the preferred material to be added
to the active drug to act as to increase the bioavailability of
the drug. Lysophosphatides are produced by the hydrolysis
of phospholipids. Such materials are surface active and form
micellar structures.

Lysophosphatidylcholine changes the permeability of
membranes and allows the increased uptake of proteins and
peptides including; for example, insulin, human growth
hormone and other products of biotechnology and recom-
binant DNA methodologies. After administration the lyso-
phosphatides are converted by the cells of the endothelial
lining of the mucosa to the intact phosphatides which are
normal cell components (see de Vries et al (11).
(Lysolecithin itself is also present in cell membranes in very
small quantities (12)). This rapid and efficient conversion of
lysophosphatides into the complete phosphatide structure
leads to much reduced adverse reactions and side effects in
terms of irritation and toxicity.

A preferred material is the material lysophosphatidylcho-
line produced from egg or soy lecithin. Other lysophosphati-
dylcholines that have different acyl groups as well as lyso
compounds produced from phosphatidylethanolamines,
phosphatidylglycerols and phosphatidic acid which have
similar membrane modifying properties may be used. Water
soluble phospholipids with short acyl chains will also be
appropriate since these are surface active. Acyl carnitines
(e.g. Palmitoyl-DL Carnitine-chloride) are an alternative.

Other enhancing agents that are appropriate for use in the
present invention include phosphatidylglycerols,
lysophosphatidylglycerols, lysolecithins, chelating agents
(EGTA, EDTA, alginates), surface active agents (especially
non-ionic materials), acyl glycerols, fatty acids and salts,
tyloxapol, chitosan, cyclodextrins, glycyrrhetinates and bio-
logical detergents listed in the SIGMA Catalog, 1988, page
316-321. Also agents that modify the membrane fluidity and
permeability would be appropriate such as Enamines (e.g.
phenylalanine enamine of ethyllacetoacetate), Malonates
(e.g. dicthyleneoxymethylene malonate), Salicylates, Bile
salts and analogues and fusidates. Suitable concentrations
would be up to 10%.

The same concept of delivery of a drug incorporated into
or onto a bioadhesive microsphere with an added pharma-
ceutical adjuvant would apply to systems that contained
active drug and mucolytic agent, peptidase inhibitors or
irrelevant polypeptide substrate singly or in combination. A
suitably mucolytic would be thiol-containing compounds
such as N-acetylcysteine and derivatives thereof. Peptide
inhibitors include actinonin, amastatin, antipain, bestatin,
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6
chioroacetyl-HO-Leu-Ala-Gly-NH,, diprotinin A and B,
ebelactone A and B, E-64, leupeptin, pepstatin A,
phosphoramidon, H-Thr-(tBu)-Phe-Pro-OH, aprotinin,
kallikrein, chymostatin, benzamidine, chymotrypsin,
trypsin. Suitable concentrations would be from 0.01 to 5%.

The microspheres should be of a size between 10 and 100
microns and prepared from a biocompatible material that
will gel in contact with the mucosal surface. Starch micro-
spheres (cross linked if necessary) are a preferred material.
Other microspheres include gelatin, casein, dextrans,
alginate, ararose, albumin, collagen, chitosan, poly
vinylacetate, hyoluronic acid esters and polylae-. Prepara-
tion of these microsphere systems is well described in the
pharmaceutical literature (see for example Davis et al (13)).
Emulsion and phase separation methods are both suitable.
The final microspheres can be modified by chemical
crosslinking using agents such as 2,3-butadione, 1,5-
glutaraldehyde and sodium trimetaphosphate or heat treat-
ment. For example, microspheres according to the invention
were prepared as follows:

Preparation of starch microspheres
Starch microspheres were prepared by an emulsion tech-
nique as follows:

5 g potato starch were dissolved in 95 ml of water at about
90° C. A second solution was prepared from 3 g of poly-
ethylene glycol (M, ,=6000) and 47 ml of water. This solu-
tion was heated to about 70° C., whereafter the warm starch
solution was added while stirring, to form an emulsion.
When the two-phase system had formed (with the starch
solution as the inner phase) the mixture was allowed to cool
to room temperature under continued stirring, wherewith the
ioner phase was converted to gel particles. The particles
were filtered off at room temperature and slurried in 100 ml
of ethanol, whereafter the particles were again filtered off
and laid to dry in air.

The yield was 90%.

Soluble potato starch microspheres was prepared by a coac-
ervation technique as follows:

15 ml 5% starch solution (pH=7) was kept at a constant
temperature of 70° C. and stirred (500 rpm) while a 30%
solution of polyethylene glycol was added (~7 ml) until
phase separation had occurred, the system was stirred for
further 15 min before it was cooled on ice during constant
stirring. The microspheres were then isolated by filtration
and freeze-dricd. With a stirring speed of 500 rpm particles
with a mean size of 33 umzum was produced.

Preparation of Albumin microspheres

Albumin microspheres were produced by an emulsifica-
tion technique. 50 ml of highly purified olive oil was mixed
with 75 ml of petroleum ether and prestirred for 5-10 min
in a 125 ml beaker using a Heidolph mixer. To this mixture
0.4 ml of 25% w/v aqueous solution of rabbit serum albumin
(RSA) in phosphate buffer (pH 7.4) was added dropwise and
stirring was continued at 700 rpm for 15 min. The micro-
spheres were stabilised by adding dropwise 0.1 ml of a 25%
w/v glutaraldehyde solution under continual stirring for 15
min. The microspheres were isolated by centrifugation,
washed with petroleum ether, filtered through a Millipore
filter, washed again with petroleum cther and then ethanol
and freeze-dried ovemight.

The size of the microspheres was in the range of 40-60
.
Since the size of the microspheres was found to increase
when drug was incorporated the manufacturing procedure
was adjusted using a stirring speed of 900 rpm in order to
obtain microspheres of the desired size range.

Albumin microspheres were prepared by a coacervation
technique as follows:
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10 ml 25% HSA solution (pH=5) was stirred (500 rpm)
while a 30% solution of PEG was added (~2,5 ml) until
phase separation occurred. The system was stirred for 15
min before the albumin droplets was solidified by slowly
heating the mixture to 90° C. and keeping it at this tem-
perature for 30 min. Instead of heat denaturation, glutaral-
dehyde can be used to crosslink the albumin but this latter
method seems to make the particles aggregate to a greater
extent than that seen with the heat denaturation. The micro-
spheres were then isolated by filtration and freeze-dried.

With a stirring speed of 500 rpm particles with a mean
size of 43 um=6 um was produced.

Preparation of Gelatin microspheres

Gelatin microspheres were prepared by an emulsion tech-
nique as follows:

100 ml olive oil (70° C.) was mixed with 10 m] 5-10%
gelatin solution and the mixture was stirred at 5001500 rpm
keeping the teraperature constant at 70° C., the emulsion is
stirred for 15 min and was then cooled on ice during constant
stirring. The microspheres were isolated by filtration,
washed and freeze-dried.

A concentration of 10% gelatin and a stirring speed of
1000 rpm gives a mean particle size of 70 ymzum.

Gelatin microspheres were prepared by a coacervation
technique as follows: : ‘

30 ml 10% bovine gelatin (pH=8.5) was kept at a constant
temperature of 50° C. and stirred (500 rpm) while a 30%
solution of PEG was added (~20 ml) until the coacervation
region was reached. To control this step a nephelometer can
be used. The mixture was cooled on ice during constant
stirring. The microspheres were isolated by filtration and
freeze-dried.

With a stirring speed of 500 rpm particles with a mean
size of 60 p#m+10 pum was produced.

Preparation of Chitosan microspheres

Chitosan microspheres were prepared by an emulsion
technique as follows:

Chitosan, as for example a glutamate salt (70% degree of
deacetylation) was dissolved in water to a concentration of
5% wiv. 100 m] Soybean oil was mixed with 10 ml of the
5% Chitosan solution to form a water in oil emulsion. The
microspheres were stabilized by adding dropwise 0.1 ml of
a 25% w/v glutaraldehyde solution under continual stirring
for 15 minutes. The microspheres were isolated by
centrifugation, washed and freeze-dried. The size of the
microspheres was in the range 10-90 um.

The active agent can be incorporated into the micro-
spheres during their formulation or sorbed into/onto the
system after preparation. For example, rose bengal and
sodium cromoglycate were used as model drugs for dem-
onstration of incorporation inte the microspheres.

Albumin microspheres were prepared as described above
by an emulsion technique with a stirring speed of 900 rpm
and the model drug dissolved in the albumin solution at
various concentrations.

Concentrations of 0.5, 2, 4 and 5% w/v Rose bengal were
used. Above 5% w/v the aqueous phase became too viscous
and microspheres did not form. Due to the solution charac-
teristics of sodium cromoglycate in water the highest con-
centration that could be used was 8% w/v. Thus, micro-
spheres were manufactured from solutions containing 0.5, 1,
2 and 4% w/v sodium cromoglycate.

The maximum loading capacities for these compounds
were found 1o be 170 ug Rose bengal and 137 ug sodium
cromoglycate per mg albumin microspheres.

200 mg of starch microspheres (freeze-dried) were added
to 4 ml of sodium cromoglycate solution (80 mg/m1) and left
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for about balf an hour to swell. The microspheres were
separated from the solution by centrifugation and washed
with water to remove excess of drug and then freeze-dried.

The preparation of the starch-insulin system was carried
out by adding the freeze dried starch microspheres to a
phosphate buffer solution (pH=7.3) containing the insulin
and the enhancer system, mixing for 1 hour and freeze
drying until a light powder was obtained. A typical concen-
tration of insulin and enhancer system (c.g. lysolecithin)
would be 1 IU/mg/microsphere and 0.08 mg/mg
microspheres, respectively. The micro-spheres can be loaded
with both less or more drug and enhancer system. For
example, starch microspheres in combination with insulin
and lysophosphatidylcholine were made by preparing a
solution of 107.13 mg insulin in 30 ml of water (3.571
mg/ml, 100 IU/ml. A 10 ml solution of the enhancer,
lysophosphatidylcholine was prepared at 10 mg/ml in water.
10 ml of insulin solution were mixed with the enhancer
solution and the required quantity of microspheres (1 g)
were dispersed in the solution and the resultant suspension
stirred for one hour at room temperature, and then freeze-
dried to obtain the power formulation.

The freeze-drying were performed on an Edwards Modu-
lyo freeze-dryer fitted with a bell-jar assembly and operated
at a pressure of 0.08 torr, a condenser temperature of -53°
C. and a product shelf temperature of 20° C. The freeze-
drying process were allowed to proceed for 24 hours after
which the final product were loaded into the administration
devices and then stored with dessicant at 4° C. for 16 hours
prior to administration.

The effectiveness of the system can be controlled by the
physical nature of the microsphere matrix and e.g. the extent
of the crosslinking. The microsphere delivery systems could
also include micro-spheres made from the active peptide or
protein itself such as insulin microspheres.

Using the combination of microspheres and bioavailabil-
ity increasing material, it has been found that the bioadhe-
sive microsphere systems have the ability to greatly enhance
the bioavailability of polar drugs when they are administered
together with the system. This improvement is very much
greater than the enhancement that can be achieved by the
material itself. This potentiation of action is believed to be
due to the greater retention of the delivery system in the
nasal cavity. The concept has been shown to be successful
for different drugs such as gentamicin, insulin, calcitonin,
CCK, DDVAP and growth hormone. The material selected
for these studies has been lysophosphatidylcholine
(described above). The concept should work equally well
with other materials (see list elsewhere) and with other drugs
such as:

Insulin (hexameric/dimeric/monomeric forms)

Glucagon

Growth Hormone (Somatotropin)

Polypeptides or their derivatives (preferably with a
molecular weight from 1000 to 300,000)

Calcitonins and synthetic modifications thereof

Enkephalins

Interferons (especially Alpha-2 Interferon for treatment of
common colds)

LHRH and analogues (Nafarelin, Buserelin, Zolidex)

GHRH (Growth hormone releasing hormone)

Secretin

Nifedipin

Bradykin antagonists

GRF (Growth releasing factor)

le
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THF

TRH (Thyrotropin releasing hormone)

ACTH analogues

IGF (Insulin like growth factors)

CGRP (Calcitonin gene related peptide)

Atrial Natriuretic Peptide

Vasopressin and analogues (DDAVP, Lypressin)

Antibiotics

Metoclopramide

Migraine treatment (Dihydroergotamine, Ergometrine,

Ergotamine, Pizotizin)

Nasal Vaccines (Particularly AIDS vaccines)

FACTOR VIII

G-CSF (granulocyte-colony stimulating factor)

EPO (Erythropoitin)

Antibiotics and antimicrobial agents such as tetracycline
hydrochloride, leucomycin, penicillin, penicillin derivatives
and erythromycin, chemotherapeutic agents such as sul-
phathiazole and nitrofurazone; local anaesthetics such as
benzocaine; vasoconstrictors such as phenylephrine
hydrochloride, tetrahydrozoline hydrochloride, naphazoline
nitrate, oxymetazoline hydrochloride and tramazoline
hydrochloride; cardiotonics such as digitalis and digoxin;
vasodilators such as nitroglycerin and papaverine hydro-
chloride; antiseptics such as chlorhexidine hydrochloride,
hexylresorcinol, dequalinium chloride and ethacridine;
enzymes such as lysozyme chloride, dextranase; bone
metabolism controlling agents such as vitamin D, and active
vitamin D,; sex hormones; hypotensives; sedatives; and
anti-tumor agents.

Steroidal anti-inflammatory agents such as
hydrocortisone, prednisone, fluticasone, predonisolone,
triamcinolone, triamcinolone acetonide, dexamethasone,
betamethasone, beclomethasone, and beclomethasone
dipropionate; non-steroidal anti-inflammatory agents such
as acetaminophen, aspirin, aminopyrine, phenylbutazone,
mefenamic acid, ibuprofen, diclofemac sodium,
indomethacin, colchicine, and probenecid; enzymatic anti-
inflammatory agents such as chymotrypsin and bromelin
seratiopeptidase; anti-histaminic agents such as diphenhy-
dramine hydrochloride, chloropheniramine maleate and
clemastine; anti-allergic agents (antitussive-expectorant
antasthmatic agents such as sodium cromoglycate, codeine
phosphate, and isoprotereol hydro-chloride.
Administration

The microspheres can be administered via the nasal route
using a nasal insufflator device. Example of these are already
employed for commercial powder systems intended for
nasal application (e.g. Fisons Lomudal System). Details of
other devices can be found in the pharmaceutical literature
(see for example Bell, A. Intranasal Delivery devices, in
Drug Delivery Devices Fundamentals and Applications,
Tyle P. (ed), Dekker, New York, 1988).

The microspheres can be administered to the vagina in a
freeze dried powder formulation. The microspheres are
administered in a vaginal applicator and once in the vagina,
the microspheres are released by pressing a syringe-type
piston or similar release mechanism on the applicator. Once
released, the microspheres will take up water and form a gel.

The microspheres can be administered to the eye in a gel
formulation. Before administration, the microspheres could
conveniently be contained in a two compartment unit dose
container, one compartment containing the freeze-dried
microsphere preparation and the other compartment con-
taining normal saline. Prior to application, the two compart-
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ments are mixed and a gel is formed, which is then admin-
istered to the eye.
Animal nasal delivery studies

The following studies of nasal delivery in animal models
(rats, rabbits and sheep) has been carried out in order to
substantiate the invention.

Gentamicin:

The drug gentamicin was chosen as a model test sub-
stance. This polar compound is known to be poorly absorbed
when administered into the nose (see for example Duchateau
et al (17) and the biological availability can be enhanced by
added bile salts.

Rat Studies:

The in situ rat model of Hirai et al (14) was used as
modified by Fisher et al (15). Male Wistar rats of about 200
g were anaesthetized by intraperitoneal injection of 60
mg/kg of Pentobarbitone (Sagatal, 60 mg/ml). The rats were
tracheotomized, the oesophagus sealed and the carotid arlery
cannulated.

A volume of the gentamicin solution containing 0.5% of
the drug with and without added lysophosphatidylcholine
(LPC) (0.2%) was iostilled into the nasal cavity. Blood
samples were withdrawn from the carotid artery at 0, 5, 10,
15, 30, 45, 60 and 120 min after drug administration. The
gentamicin level was determined by the EMIT method (16).
The effect of the LPC enhancer is demonstrated in FIG. 1.
The administration of gentamicin solution alone resulted in
a poor bioavailability whereas the adding of the enhancer
system gave rise to a five fold greater peak level. The AUC’s
(from t=0 to t=120 min) were 128 and 557 ug min/ml,
respectively.

Sheep studies:

Cross-bred (Suffolk and Texel) sheep were divided into
groups of 3 and 2. The mean weight of the sheep was about
40 kg.

The animals were not fasted prior to the administration of
gentamicin. An in-dwelling Viggo secalon universal central
venous catheter of 1.2 mm, i.d. with a secalon universal
flow-switch was placed in the right jugular vein of each
animal on the first day of the study and whenever necessary
was kept patent by flushing with heparinised normal saline
(50 IU/ml). The catheter was removed upon completion of
the study. For intranasal administration, the sheep were
sedated by an 1V dose of Ketamine hydrochloride at 2 mg/kg

to prevent sneezing during administration. The sedation

lasted about 3 minutes. The animals that received gentami-
cin by the IV route were also sedated.

For the intranasal administration of solutions, a blueline
umbilical cannula of 35 cm length (size 6 FG) was inserted
into the nostril of the sheep to a preset depth of 10 cm before
the delivery of the solution from a 1 ml syringe. For
intranasal administration of powdered formulations, a BOC
endotracheal tube (red rubber, cuffed) of 6.5 mm was loaded
with the powder formulation and then inserted into the
nostril of the sheep to a preset depth of 6 cm before blowing
the powder into the nasal cavity.

The first group of sheep (n=2) was given 025 ml of
gentamicin solution (386 mg/ml) (5.0 mg/kg) into each
nostril. The second group (n=3) received 0.25 ml of gen-
tamicin solution (386 mg/ml) (5.0 mg/kg) containing 2
mg/ml LPC into ¢ach nostril. The third group (n=3) received
5.0 mg/kg gentamicin and 0.2 mg/kg LPC in combination
with starch microspheres (1.9 mg gentamicin-/mg starch
microspheres). The last group of sheep (n=3) was given 2
mg/kg gentamicin administered intravenously as a solution
(40 mg/ml) through the jugular vein. Blood samples (2 ml)
were collected through the jugular vein at 0, 8, 16, 24, 32,

(2
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45, 60, 90, 120, 180 and 240 min after drug administration.
The serum was separated by centrifugation and the samples
stored at —20° C. awaiting analysis. No heparin was added
to any of the samples. The gentamicin level was determined
by the EMIT technique (16).

A dramatic effect is seen when the gentamicin plus
cnhancer are administered in the form of the starch micro-
sphere formulation, the blood level peaking at 6.3 pg/ml as
compared to 0.4 wg/ml for gentamicin solution. The com-
bination of microspheres plus LPC enhancer provides a
blood level-time profile that is very similar to that obtained
when gentamicin is given intravenously (FIG. 2).

The fact that a sharp peak is obtained using a combination
of drug with microspheres and bioavailability increasing
material is very surprising. The studies of Illum et al (7)
would suggest that to show clearance of bioadhesive micro-
spheres from the nasal cavity would result in the absorption
of drug from the nasal cavity at longer time periods. That is
the plasma level—versus the profile should be flat for a
controlled release perforation. This is not found; the increase
in absorption occurs at the earlier time periods. It is therefore
suggested that besides acting in a bioadhesive capacity the
microspheres are affecting the tight junctions of the cells in
the nasal mucosa thereby allowing greater drug uptake. This
effect on tight junction integrity appears to occur during the
gelling process, perhaps as a result of removal of water from
the cells in the mucosa to the microspheres.

Accounting for the doses administered the bioavailability
for the intranasally administered gentamicin in combination
with the LPC and gelling microsphere system is 57.3% as
compared to the gentamicin given by IV dose.

Insulin

In all animal studies the glucose plasma levels were
analysed using the glucose oxidase method. The plasma
insulin levels were determined for the rabbit and sheep
experiments by means of radioimmune assay using a
double-antibody technique.

Rat Studies:

The Hirai’s in situ model (as modified by Fisher) was used
to study the nasal absorption of insulin using non-diabetic
male Wistar Rats of 150 g fasted overnight. The rats were
anaesthetized with an i.p. injection of 0.25 ml of Pentobar-
bitone {60 mg/ml).

A 250 TV/ml solution of Zinc (Zn)-human insulin was
prepared in buffer (1/75M Na,HPO,)) of pH 7.3. In some
experiments 0.2% of LPC or for comparison it Glycode-
oxycholate (GDC) were added to the preparation as absorp-
tion enhancers. The cxperiments were performed in replicate
(n=4). 10 zl was administered into the nasal cavity equiva-
lent to 16.67 IV/kg (2.5 I'V/rat). Blood samptes (0.2 m) were
collected into 5 ml fluoride oxalate tubes at 10, 6 and 2 min
pre-administration and at 5, 10, 20, 40, 60, 90, 120, 180, 240
and 300 min post-administration. The blood was replaced by
saline administered through the jugular vein.

FIG. 3 shows the glucose levels for rats given intranasal
doses of Zn-insulin solution, Zn-insulin solution in combi-
nation with 0.2% LPC or Zn-insulin solution in combination
with 1% GDC. The resulls indicate that insulin given
intranasally as a simple solution is not effective in lowering
the plasma glucose level whereas the addition of a material
such as LPC causes a fast and significant drop in measured
plasma levels. The LPC in a concentration of 0.2% can be
seen to have a similar effect to 1% bile salt in this in situ
model where the cilia clearance mechanism is impaired.
Rabbit studies:

Preparations of Zn-insulin (mainly hexamer form) or
Na-insulin (mainly monomer/dimer forms) were adminis-
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tered nasally to rabbits either as free insulin or as a micro-
sphere delivery system with lysophosphatidylcholine (LPC)
as a bioavailability increasing material. The experiments
were performed in replicate (n=4).

Non-fasted New Zealand White femalc rabbits of average
weight 3.5 kg were used in this study.

A 40 IU/ml Zn- or Na-human insulin solution was pre-
pared in buffer (1/75M Na,HPO,) of pH 7.3-7.4. In some
experiments 0.2% LPC was added.

A total of 200 pl of the solution (100 ul in each nostril)
was administered intranasally equivalent to about 2.3 TU/kg
using an Eppendorf pipette.

The rabbits were dosed s.c. with insulin at 0.8 TU/kg or 0.6
IU/kg from a 14 IU/ml or 10 [U/ml aqueous solution,
respectively.

The dose of starch microspheres and insulin was fixed at
2.5 mg/kg and 2.5 1U/kg, respectively. The dose of LPC was
0.2 mg/kg. The average weight of the rabbits was 3.5 kg.

25 mg of microspheres were placed in a small glass vial
and 250 gl of 2 100 IU/ml insulin solution (Na- or
Zn-insulin) was added followed by the 2 mg LPC and 250
ul of distilled water. The microspheres were then allowed to
stand for 2 h at room temperature in contact with the insulin
solution before freeze drying.

Approximately 15 mg of the freeze dried powder from
each individual vial was filled into the applicator tubing, and
this was stored in a dessicator until use.

The rabbits were administered the suggested dose into the
nasal cavity without sedation. Each rabbit was held on its
back during, and for 10 second after, the application to
ensure the delivery of the powdered formulation. Blood
samples of 200 ul and 2 ml for glucose and insulin
determination, respectively, were collected from the mar-
ginal ear vein at 10 and 5 min prior to the administration and
at5, 15, 30, 45, 60, 90, 120 and 180 min post-administration.
For insulin analysis, the blood collected was mixed gently in
5 ml heparinised (Li Heparin) tubes. For glucose analysis,
the blood collected was mixed gently in 5 ml fluoride oxalate
tubes. The blood samples for glucose analysis were kept on
crushed ice awaiting immediate analysis. The blood samples
for insulin analysis were spun at 3000 rpm and the plasma
collected was stored at ~20° C. awaiting analysis.

FIGS. 4 and 5 show the plasma glucose levels for rabbits
given inlranasal doses of Zn-insulin or Na-insulin, respec-
lively as simple solutions, in simple solutions with 0.2%
LPC added or in combination with starch microspheres and
LPC. Also shown is the plasma glucose levels for rabbits
injected s.c. with Zp-insulin or Na-insulin. The results show
that for both types of insulin (hexameric and monomeric/
dimeric form) the administration of the insulin in combina-
tion with the LPC the plasma glucose levels are lowered
significantly compared to the simple insulin solutions.
However, even more drastic decreases in plasma glucose
levels are seen when the insulin is administered in combi-
nation with the microspheres and LPC. The shape of the
plasma glucose curves for the latter systems are surprisingly
similar to the ones obtained for the s.c. administration,
although the doses are 2.5 1U/kg compared to 0.6 IU/kg for
the s.c. dosing.

Sheep Studies

Zn-crystallized highly purified semisynthetic human
insulin, each 1 mg of pure protein is equivalent to 28 1U
insulin. Insulin solutions were prepared in 1/75M phosphate
buffer (pH 7.3).

Fifteen cross-bred (Suffolk and Texel) sheep were used in
this study. The animals were ear-tagged and weighed prior
to the study:
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The mean weight in kg of the sheep (+S.D.) was 35.9
(22.7). The animals were not fasted prior to insulin admin-
istration because it is difficult to achieve this in practice and
because of the possibility of inducing insulin resistance in
the animals. The latter term means that under such condi-
tions the sheep blood glucose levels would not respond as
readily to the insulin administered.

An in-dwelling Viggo secalon universal central venous
catheter of 1.2 mm i.d. with a secalon universal flow-swilch
was placed in the right jugular vein of each animal on the
first day of the study and whenever necessary, was kept
patent by flushing it with heparinised normal saline (50IU/
ml). This catheter was removed upon the completion of the
study.

Preparation of insulin solutions and powders:

Insulin stock solutions were prepared in 1/75M phosphate
buffer (pH 7.3). These were then used as liquid formulations
for intravenous and intranasal administration, and also in the
preparation of the lyophilised microsphere formulations.
The latter were prepared by dispersing the required quantity
of micro-spheres in the insulin solution (+any LPC), stirring
for 1 hour at room temperature, and then freeze-drying to
obtain the powder formulation.

Administration of insulin formulations
Insulin was administered at 0.1 IU/kg via the iniravenous

route, at 0.2 [U/kg via the subcutaneous route, and at 2 IU/kg

via the nasal route. Three sheep were used in each experi-
ment:

(1) Intravenous administration of insulin as an aqueous
solution prepared at 4 IU/ml : Sheep J, K, and L on
24/11/87.

(2) Intranasal administration of an aqueous solution, pre-
pared at 200 1U/ml : Sheep A, B, and C on 24/11/87.
(3) Intranasal administration of an aqueous solution, pre-

pared at 200 1U/ml in combination with 0.2% LPC (0.02

mg/kg) : Sheep D, E, and F on 24/11/87.

(4) Intranasal administration of insulin in combination with
starch microspheres (2.5 mg/kg) and LPC (0.20 mg/kg) as
a lyophilised powder. To prepare the formulation 500 mg
of Spherex were dispersed in 30 ml of 1/75M phosphate
buffer (pH 7.3) containing 400 IU insulin and 40 mg LPC,
mixed for 1 h, and then freeze-dried : Sheep M, N and O
on 26/11/87.

(5) Intranasal administration of starch microspheres (2.5
mg/kg) without insulin. To prepare the formulation, 500
mg of Spherex were dispersed in 30 ml of 1/75M phos-
phate buffer (pH 7.3) mixed for 1 h, and then freeze-dried:
Sheep G, H, and 1 on 24/11/87.

(6) Subcutaneous administration of insulin as an aqueous
solution prepared at 4.2 IU/ml.

For intranasal administration of solutions, a blueline
umbilical cannula of 35 cm length (size 6FG, Portex Ltd.,
Hythe, Kent, England) was inserted into the nostril of the
sheep to a preset depth of 10 cm before the delivery of the
solution from a 1 ml syringe. For intranasal administration
of powdered formulations, a BOC endotracheal tube (red
rubber, cuffed) of 6.5 mm was loaded with the powder
formulation and then inserted into the nostril of the sheep to
a preset depth of 6 cm before blowing the powder into the
nasal cavity.

For intranasal administration, the sheep were sedated by
an i.v. dose of Ketamine hydrochloride at 2 mg/kg. This was
intended as a counter-measure against the animal sneezing
during administration. The anaesthesia lasts for about 3
minutes. The animals which received insulin by the i.v. route
were also sedated to counter-act any possible effect of
ketamine on the blood glucose or insulin levels measured.
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Blood samples of 5 ml were collected onto crushed ice
from the cannulated jugular vein of the sheep at 15 and 5 min
prior to the insulin administration and at 5, 10, 15, 20, 30,
40, 50, 60, 75, 90, 120, 150, 180, and 240 min post-
administration. Each blood sample was divided into two
parts. For insulin analysis, the blood collected (2.5 ml) was
mixed gently in 5 ml heparinised (Li Heparin) tubes. For
glucose analysis, the blood collected (2.5 ml) was mixed
gently in 5 ml fluoride oxalate tubes. All blood samples
following withdrawal were maintained on crushed ice,
awaiting centrifugation which was then performed at 4° C.
and 3000 rpm. The plasma collecled was stored at -20° C.
awaiting insulin and glucose analysis (radicimmune assay
for insulin).

FIG. 6 shows the plasma glucose levels obtained for the
administration intranasally of a simple insulin solution, of
blank starch microspheres, of insulin solution with added
0.2% LPC, insulin as a microsphere formulation in combi-
nation with LPC and the intravenous administration of
insulin. FIG. 7 shows the corresponding curves for plasma
insulin levels. As seen in the rat and rabbit studies insulin
administered intranasally as a simple solution does not have
a significant effect on the plasma glucose level and the
amount of insulin being absorbed via this route is indeed
very low. Adding the (LPC) to the formulation increases the
amount of insulin appearing in the circulation and hence
results in a somewhat lower plasma glucose level. The
administration of the insulin in combination the starch
microspheres and LPC results in a 693% increase in AUC of
plasma insulin as compared to a simple nasal insulin solu-
tion. At the same time the peak insulin level is increased with
1040%. The sharp level peak appears at 15-20 min and
decreases rapidly as for intravenous insulin. Considering the
glucose levels obtained when administering the insulin-
microsphere-enhancer system the shape of the plasma glu-
cosc profile is very similar 1o the one obtained for the
intravenous insulin. The relative bioavailability for this
system is about 25% as compared to a subcutaneous injec-
tion of insulin.

The fact that the bioadhesive microsphere systems can
provide plasma profiles similar to those obtained after 1V
dosing is very surprising. The bioadhesive microspheres
seem to affect not only clearance but also absorption.
Human growth hormone

For all experiments biosynthetic hGH was used. The
plasma levels were analysed using a solid-phase 2-site
sandwich-ELISA technique. Plasma was assayed in dupli-
cate at a dilution of Y10 against a standard solution of B-hGH
(0.11-7.0 ng/ml) prepared in antigen incubation buffer and
also prepared in the appropriate dilution of plasma.

Rat studies: .

As before the experiments were performed using the rat in
situ model described by Hirai and modified by Fisher.

Non-fasted male Wistar rats of about 200 g were divided
into groups of 4 and anaesthetized using an i.p. injection of
0.35 ml of pentobarbitone (60 mg/mI).

Three different hGH preparations were administered to
the rats namely a 10 mg/mi solution of bGH in potassium
phosphate buffer (1/75M), pH=7.2, as before with the addi-
tion of 0.05% LPC and as before with the addition of 0.5%
LPC.

20 ¢l (1 mg/kg) of either of the three preparations were
administered intranasally by means of a plastic tubing.

All experiments were performed in replicate. Blood
samples, 20 drops were collected and kept on ice at times 0,
5,10, 20, 30, 40, 50, 60, 90, 120, 180, 240 and 300 min after
the application. The plasma was separated and stored at —20°
C. until analysis.
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From FIG. 8 it can be seen that h\GH given intranasally as
a solution without an enhancer system is not absorbed at any
significant degree via the nasal membrane. However with
the addition of 0.5% LPC to the solution the resultant plasma
level peaks are increased from about 3.5 ng/ml to about 57
ng/ml with a very significant increase in AUC. The addition
of a very low concentration (0.05%) of LPC has apparently
no effect on the absorption of hGH.

Sheep studies:

Twelve cross-bred (Suffolk and Texel) sheep were used in
this study. The animals were ear-tagged and weighed prior
to the study:

The mean weight in kg of the sheep (£5.D.) was 35.8
(x3.0).

An in-dwelling Viggo secalon universal central venous
catheter of 1.2 mm i.d. with a secalon universal flow-switch
was placed in the right jugular vein of each animal on the
first day of the study and whenever necessary, was kept
patent by flushing it with heparinised normal saline (25
IU/m]). This catheter was removed upon the completion of
the study.

hGH was administered at 34.2 ug/kg (0.1 [U/kg) via the
subcutaneous route and at 307.5 pg/kg (0.9 1U/kg) via the
nasal route. Three sheep were used in each experiment:
(1) Subcutancous administration of hGH as an aqueous

solution prepared at 1.37 mg/ml (4 TU/ml).

(2) Intranasal administration of hGH as an aqueous solution
prepared at 17.57 mg/ml (51.43 TU/ml). A sheep of 40 kg
would thus receive 0.35 ml of the formulation in each
nostril (0.70 ml total).

(3) Intranasal administration of hGH in combination with
starch microspheres (2.5 mg/kg) and LPC (0.20 mg/kg) as
a lyophilised powder. To prepare the formulation, 500 mg
of Spherex were dispersed in 30 ml of sterile distilled
water containing 61.5 mg hGH (180 IU) and 40 mg LPC,
mixed for 1 h, and then freeze-dried:

For intranasal administration of solutions, a blue-line
umbilical cannular of 35 cm length was inserted into the
nostril of the sheep to a preset depth of 10 cm before the
delivery of the solution from a 1 ml syringe. For intranasal
administration of powdered formulation, a BOC endotra-
cheal tube (red rubber, cuffed) of 6.5 mm was loaded with
the powder formulation and then inserted into the nostril of
the sheep to a preset depth of 6 cm before blowing the
powder into the nasal cavity.

For the intranasal studies, it is necessary to sedate the
sheep by use of an i.v. dose of Ketamine hydrochloride at 2
mg/kg. This is intended as a counter-measure against the
animal sneezing during administration. The anaesthesia lasts
for about 3 minutes.

The animals which received hGH by the s/c route were
also sedated to counteract any possible effect of ketarnine on
the blood hGH levels measured.

Blood samples of 2 ml were collected in heparinised (Li
Heparin) tubes onto crushed ice from the cannulated jugular
vein of the sheep prior to the hGH administration and at 10,
20, 30, 40, 50, 60, 75, 90, 120, 150, 180, 240, and 300 min
post-administration. The plasma collected by centrifugation
(3000 rpm at 4° C.) were stored at ~20° C. awaiting analysis
by the ELISA technique.

FIG. 9 shows the obtained hGH levels for the intranasal
administration of a simple hGH solution, the intranasal
administration of hGH in combination with microspheres
and LPC and the subcutaneous injection of hGH. It can be
concluded from the results that the hGH administered intra-
nasally as a simple solution is not absorbed by any signifi-
cant extent. However, when the hGH is administered in
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combination with microspheres and the LPC enhancer sys-
tem the hGH plasma level is increased considerably. Thus,
the peak plasma level is increased from about 10 ng/ml to
about 55 ng/ml. The bioavailability as compared to subcu-
taneous injection can be calculated to aboul 20%.

The shape of the peak obtained using the microsphere-
enhancer combination with LGH is also worthy of comment.
A sharp peak, reminiscent of an intravenous dose is
obtained. The subcutaneous administration of hGH gives a
flatter profile, that reflects the slow release of the drug from
the injection site. Thus as stated before for gentamycin and
insulin the microspheres are not acting in a controlled
release manner but providing a pronounced and surprising
level of synergy when combined with the enhancing agent.
Comparative studies using insulin together with various
materials

A series of studies were carried out to determine the effect
on the administration of insulin of various enhancers with
and without microsphere particles. All of the studies were
carried out in sheep and the insulin was administered
intranasally either in solution or powder formulation. The
preparation of the various insulin formulations and the
method of administration and result taking were all as
described earlier.

FIG. 10 shows the mean % plasma glucose levels fol-
lowing administration of insulin (INS). 2 1U/kg in combi-
nation with glycodeoxycholate (GDC) 0.08 mg/kg alone and
with starch microspheres (SMS) 2.5 mg/kg and FIG. 11
shows the cotresponding plasma insulin levels. It can be
seen that the plasma glucose level is decreased considerably
more by the administration of insulin with GDC and starch
microspheres than by administration of insulin in the GDC
solution. The corresponding plasma insulin levels demon-
strate the enhanced absorption of insulin when administered
with the microsphere formulation of the invention.

In FIG. 12, the results of administration of insulin
together with starch microspheres and acyl-carmitine (CAR)
are shown.

FIG. 13 demoustrates the considerably increased effect on
plasma glucose levels found with administration of insulin
in combination with lysophosphatidylcholine-myristoyl
(LPC-M) and starch microspheres over administrations with
LPC-M alone in solution. Similar results were found using
lysophosphatidylglycerol (LPG) instead of LPC-M, (FIG.
14) and with chitosan (CNS) (FIG. 15).

FIGS. 16 and 17 shows the results of a study to compare
changes in plasma glucose concentrations following admin-
istration of powder formulations of insulin with starch
microspheres alone with those following administration of
iosulin with starch microspheres and a bioavailability
increasing material. FIG. 16 shows the results using
N-acetyl cysteine (N-Ac Cyst) and FIG. 17 shows the results
using aprotinin. In both cases, the decrease in plasma
glucose and hence the increase in absorption of insulin was
considerably increased by the presence of the material.

In the above studies, it is interesting to note that the
absorption profile of insulin shows a sharp peak, which is
somewhat surprising. A flat sustained curve may have been
expected as explained above.

All of the materials used in the above studies were found
to be of comparative effectiveness.
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I claim:

1. A method for administering an active drug to a
vertebrate, comprising administering to a mucosal mem-
brane of the vertebrate bicadhesive microspheres of a size in
the range of from about 10 micrometers to about 100
micrometers and formed of a material selected from the
group consisting of proteins, polysaccharides, hyaluronic
acid esters, and synthetic polymers, wherein each of the
microspheres includes a physiologically effective amount of
the active drug and an absorption enhancing material asso-
ciated with each microsphere which enhances passage of the
active drug through the membrane and increases the bio-
availability of the active drug as compared to when the
microspheres including the active drug are administered
without the material, wherein the absorption enhancing
material is selected from the group consisting of
phospholipids, chelating agents, mucolytics, peptide
inhibitors, and surface active agents selected from the group
consisting of bile salts, fatty acids, faity acid salts,
acylglycerols, tyloxapols, acylcarnitine, fusidates, and mix-
tures thereof.

2. The method of claim 1 wherein the microspheres
comprise a material selected from the group consisting of
gelatin, albumin and collagen.

3. The method of claim 1 wherein the microspheres
comprise a material selected from the group consisting of
starch and dextran.

4. The method of claim 1 wherein the drug is a biologi-
cally active polypeptide.

5. The method of claim 1 wherein the absorption enhanc-
ing material is a biological surfactant selected from the
group consisting of bile salts, fatty acids, fatty acid salts,
acylglycerols, tyloxapols, acylcarnitines, phospholipids,
lysophosphatides, fusidates, and mixtures thereof.

6. The method of claim 1 wherein the absorption enhanc-
ing material is selected from the group consisting of
cyclodextrins, enamines, malonates, salicylates,
glyeyrrhetinates, chitosans, and mixtures thereof.

7. The method of claim 5 wherein the absorption enhanc-
ing material is a lysophosphatide.

8. The method of claim 7 wherein the absorption enhanc-
ing material is a lysophosphatidylcholine.

9. The method of claim 1 wherein the active agent and
microspheres form a drug delivery system that is adminis-
tered intranasally.



PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de Barranquilla
(Colombia), identificado como aparece al pie de mi firma, quien en el presente documento actia en
calidad de Representante Legal de la sociedad PROCAPS S.A. sociedad legalmente constituida y
domiciliada en la ciudad de Barranquilla (Colombia), por el presente documento otorgo a la
doctora ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 83823 del C.S. de la J., poder especial,
amplio y suficiente, para formular oposiciones u observaciones a la solicitud de patente No.
14.156.300, titulada “COMPOSICION PARA CAPSULA DURA ENTERICA Y CAPSULA
DURA ENTERICA PREPARADA USANDO LA COMPOSICION”, cuyo titular
es IMMUNOPHOTONICS, INC publicada en la gaceta No. 710 del 31 de octubre de 2014.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin limitacion, preparar y
presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e impuestos, recabar los

. titulos o certificados. Asimismo quedan autorizados para impugnar administrativamente todo lo

que fuere resuelto en el expediente a que se hace expresa referencia en el presente poder, con
todas las facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademads de las facultades que le confiere la naturaleza del presente mandato,
se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el presente poder,

incoar acciones, interponer recursos y demas facultades conferidas por la ley.

Dado y Firmado en Barranquilla (Colombia) a los 2 dias del mes de Diciembre de 2014.

P S
Q
S
»RQ\ ,LQ‘\\x
\ C,C. N° 16251.923

-

< e NPT 890.106.527-5
Q‘lo Representante Legal

Acepto: ; :

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51.975.664
T.P. 83823 del C.SJ

CALLE 80 No. 78B-201 « A.A. 50330 P.B.X.: (675) 3530783 - 3789000 - 3718900 - 3507900 « FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA « NIT.: 890.106.527-5



Senor Director,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 14.156300

Asunto : Oposicion a la solicitud de patente de Invenciéon titulada
“COMPOSICIONES DERIVADAS DE LA QUITOSANA”

Solicitante : IMMUNOPHOTONICS, INC.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial

N° 710 del 31 de octubre de 2014

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo Superior de
la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS S.A. conformada
bajo las leyes de la Republica de Colombia y domiciliada en la ciudad de Barranquilla,
Colombia, atentamente manifiesto que estando dentro del término de ley y por orden
expresa de mi representada, presento oposicion a la concesion del registro de la Patente de
Invencion titulada “COMPOSICIONES DERIVADAS DE LA QUITOSANA”, cuyo
titular IMMUNOPHOTONICS, INC., y pido a Usted declarar fundada esta oposicion y

en consecuencia negar el registro de la patente solicitada.

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la CAN,
estando dentro del ®rmino estipulado por la ley, manifiesto el legitimo interés de nuestra
representada para oponerse al registro de la patente de la referencia, atendiendo a que la
solicitud pretendida no cumple con los requisitos dispuestos en la ley como se analizara
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mas adelante y de ser concedida afectaria directamente la comercializacién de algunos

productos de mi representada, que contienen, en particular CHITOSAN. Por lo tanto,

solicito respetuosamente a ese Despacho se sirva tener en cuenta la presente oposiciéon

dentro del tramite administrativo que se surte en esta Superintendencia.

2.1.

2.2.

2.3.

2. FUNDAMENTOS DE HECHOS

La solicitud objeto de la presente fue presentada el 18 de julio de 2014,
reivindicando prioridad bajo la solicitud US 61/588.783 del 201201-20; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 710 del 31 de
octubre de 2014, cuya publicacién internacional corresponde a la WO2013/109732
del 2013-07-25.

La solicitud colombiana 14.156300 objeto de la presente oposicion se refiere a
compuestos farmacéuticos que comprenden compuestos derivados de quitosana
empleados para el tratamiento de neoplasmas, como por ejemplo, neoplasmas malignos
del pulmon, tiroides y rifién, y otros tipos de neoplasmas malignos, y otros trastornos
meédicos.

En primera instancia, se debe advertir que las reivindicaciones 9a 11y 13 se refieren a
usos y métodos de tratamiento y no sélo a la composicion farmacolégica o a un método
de fabricacion mediante la cual se obtenga un producto tangible y segtn la legislacion,
decision 486 de la Comunidad Andina de Naciones, Articulo 14 “Los Paises Miembros
otorgardn patentes para las invenciones, sean de producto o de procedimiento (..)”, los usos no
estan contemplados como patentables; y, Articulo 20.- “No serdn patentables (..) d) los
métodos terapéuticos o quinirgicos para el tratamiento humano o animal, ast como los métodos de
diagndstico aplicados a los seres humanos o a animales”. Solo seran patentables los productos
o procedimientos. Por lo tanto a luz de la norma, dicha materia referente métodos de

tratamiento no seria patentable.

2.4.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo

siguiente: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o

procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
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inventivo vy sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones objeto de
patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de
prioridad de esta solicitud se encuentran los siguientes documentos que afecta la

patentabilidad de la presente solicitud:
e D1:US5863554 publicada el 26 de enero de 1999.

2.5.Ahora bien, el documento DI, se refiere a un sistema de liberacion de farmacos,
especialmente para la cavidad nasal. Particularmente D1 en la columna 7, lineas 3546,
columna 8, linea 36-columna 16, linea 59, define microesferas de quitosan y su
preparacion. Segun D1, el farmaco a administrar a una superficie mucosa en el tracto
gastrointestinal, el ojo, el tracto genital o de la nariz o de los pulmones podrian set
administrados como una solucién viscosa, una suspension o un polvo, junto con un
material para mejorar la biodisponibilidad o mas preferiblemente deberia ser
administrada en la forma de una particula coloidal que comprende un sistema de
microesferas. La ventaja de utilizar sistemas de microesferas bioadhesivas para la
administracion a la superficie mucosa es que tales sistemas deben permitir un periodo
de contacto mas largo, especialmente si las microesferas son de degradacion lenta. Esto
es particularmente cierto para la administracién nasal de medicamentos contenidos en
microesferas producidas a partir de materiales naturales tales como albumina, gelatina y
especialmente almidén. De igual manera, as microesferas pueden incluir caseina,
dextranos, alginato, colageno, quitosano. En la presente invencion se emplean agentes
potenciadores para aumentar la biodisponibilidad del farmaco. Entre los agentes
potenciadores apropiados para uso en la presente  invencion incluyen
fosfatidilgliceroles, lisofosfatidilgliceroles, lisolecitinas, quitosano y detergentes
biologicos incluidos en el Catilogo de SIGMA, 1988, paginas 316-321. De igual
manera, D1 en la columna 14, lineas 43-49 se refiere explicitamente a una composicion
que comprende quitosan entrecruzado y un antigeno.

2.6.Como se evidencia, con base en las ensefianzas del documento D1, un experto en la
materia puede llegar de manera evidente a composiciones de quitosan como las que se

definen el objeto sobre el cual busca proteccion en el capitulo reivindicatorio. Por lo
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tanto, este documento objeto de oposicion a la luz del documento D1 carecen

evidentemente de NIVEL INVENTIVO.

2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud

colombiana 14.156300 no puede pretender un monopolio por patente toda vez que lo

que pretende no cumple con dos de los tres requisitos necesarios para su proteccion.

2.8.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1

CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

2.8.2

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 20 de enero
de 2012, a partir de los documentos D1 y D2, un experto en la materia puede
llegar de manera evidente a compuestos farmacéuticos que comprenden
compuestos derivados de quitosana empleados para el tatmiento de
neoplasmas, como por ejemplo, neoplasmas malignos del pulmon, tiroides y
rifidn, y otros tipos de neoplasmas malignos, y otros trastornos médicos, sobre

lo cual busca proteccion en el capitulo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean muevas, tengan mivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrtd anteriormente, algunas clausulas reclaman un método de
tratamiento y estos no son aplicables industrialmente porque primero no se
obtiene un producto o proceso; y segundo no es reproducible o repetible a
escala industrial. Por lo tanto, el objeto de la presente invencién referido a

métodos de tratamiento, no cumple con el requisito de la aplicacion industrial.
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2.9 Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgavdn patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.
La solicitud pretendida no cumple con dos de los tres requisitos de patentabilidad.

2.10 Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
“COMPOSICIONES DERIVADAS DE LA QUITOSANA”, cuyo titular
IMMUNOPHOTONICS, INC., solicitud Colombiana que aparecio publicada en
la Gaceta de la Propiedad Industrial N° 710 del 31 de octubre de 2014.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1:US5863554 publicada el 26 de enero de 1999.

4. FUNDAMENTO DE DERECHO

Fundamento esta observacién en las normas legales siguientes:

4.1.  Articulo 45 de la Decision 486 de la Comision del Acuerdo de Cartagena.

4.2.  En las demas normas concordantes.
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Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

Pl

5. ANEXOS

Poder para actuar en el presente.
Documento que acredita al representante legal de PROCAPS S.A.
Recibo de caja del respectivo pago de tasa.

Copias de los documentos:

D1: US5863554 publicada el 26 de enero de 1999.
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6. NOTIFICACIONES

Para efectos de notificaciones que debe hacer su Despacho, informo que mi
representada y la suscrita recibiremos notificaciones en la Secretaria de su Despacho o en

mis oficinas situadas en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

Sefior director,

o 20

ELIANA \§AURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. dela].
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